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§1065.590

(1) The duty cycle is validated for
drift if you satisfy one of the following
criteria:

(i) For each test interval of the duty
cycle and for each measured exhaust
constituent, the difference between the
uncorrected and the corrected brake-
specific emission values over the test
interval is within #4% of the uncor-
rected value or applicable emission
standard, whichever is greater. This re-
quirement also applies for CO,, whether
or not an emission standard applies for
CO,. Where no emission standard ap-
plies for CO,, the difference must be
within +4% of the uncorrected value.
See paragraph (b)(4) of this section for
exhaust constituents other than CO,
for which no emission standard applies.

(ii) For the entire duty cycle and for
each regulated pollutant, the dif-
ference between the uncorrected and
corrected composite brake-specific
emission values over the entire duty
cycle is within +4% of the uncorrected
value or the applicable emission stand-
ard, whichever is greater. Note that for
purposes of drift validation using com-
posite brake-specific emission values
over the entire duty cycle, leave
unaltered any negative emission re-
sults over a given test interval (i.e., do
not set them to zero). A third calcula-
tion of composite brake-specific emis-
sion values is required for final report-
ing. This calculation uses drift-cor-
rected mass (or mass rate) values from
each test interval and sets any nega-
tive mass (or mass rate) values to zero
before calculating the composite
brake-specific emission values over the
entire duty cycle. This requirement
also applies for CO,, whether or not an
emission standard applies for CO,.
Where no emission standard applies for
CO,, the difference must be within +4%
of the uncorrected value. See para-
graph (b)(3) of this section for exhaust
constituents other than CO, for which
no emission standard applies.

(2) For standards consisting of mul-
tiple emission mass measurements
(such as NMHC + NOx or separate NO
and NO, measurements to comply with
a NOx standard), the duty cycle shall
be validated for drift if you satisfy one
of the following:

(i) For each test interval of the duty
cycle and for each individual mass, the
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difference between the uncorrected and
the corrected brake-specific emission
values over the test interval is within
+4% of the uncorrected value; or

(ii) For the entire duty cycle the dif-
ference between the combined (e.g.
NMHC + NOx) uncorrected and com-
bined (e.g. NMHC + NOx) corrected
composite brake-specific emissions val-
ues over the entire duty cycle is within
+4% of the uncorrected value or the ap-
plicable emissions standard, whichever
is greater.

(3) If the test is not validated for
drift, you may consider the test results
for the duty cycle to be valid only if,
using good engineering judgment, the
observed drift does not affect your abil-
ity to demonstrate compliance with
the applicable emission standards. For
example, if the drift-corrected value is
less than the standard by at least two
times the absolute difference between
the uncorrected and corrected values,
you may consider the data to be valid
for demonstrating compliance with the
applicable standard.

(4) The provisions of paragraph (b)(3)
of this section apply for measurement
of pollutants other than CO, for which
no emission standard applies. You may
use measurements that do not meet
the drift validation criteria specified in
paragraph (b)(1) of this section. For ex-
ample, this allowance may be appro-
priate for measuring and reporting
very low concentrations of CH4 and N,O
as long as no emission standard applies
for these compounds.

[73 FR 37322, June 30, 2008, as amended at 74
FR 56515, Oct. 30, 2009; 75 FR 23044, Apr. 30,
2010]

§1065.590 PM sampling media (e.g., fil-
ters) preconditioning and tare
weighing.

Before an emission test, take the fol-
lowing steps to prepare PM sampling
media (e.g., filters) and equipment for
PM measurements:

(a) Make sure the balance and PM-
stabilization environments meet the
periodic verifications in §1065.390.

(b) Visually inspect unused sample
media (e.g., filters) for defects and dis-
card defective media.

(c) To handle PM sampling media
(e.g., filters), use electrically grounded
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tweezers or a grounding strap, as de-
scribed in §1065.190.

(d) Place unused sample media (e.g.,
filters) in one or more containers that
are open to the PM-stabilization envi-
ronment. If you are using filters, you
may place them in the bottom half of a
filter cassette.

(e) Stabilize sample media (e.g., fil-
ters) in the PM-stabilization environ-
ment. Consider an unused sample me-
dium stabilized as long as it has been
in the PM-stabilization environment
for a minimum of 30 min, during which
the PM-stabilization environment has
been within the specifications of
§1065.190.

(f) Weigh the sample media (e.g., fil-
ters) automatically or manually, as
follows:

(1) For automatic weighing, follow
the automation system manufacturer’s
instructions to prepare samples for
weighing. This may include placing the
samples in a special container.

(2) For manual weighing, use good
engineering judgment to determine if
substitution weighing is necessary to
show that an engine meets the applica-
ble standard. You may follow the sub-
stitution weighing procedure in para-
graph (j) of this section, or you may de-
velop your own procedure.

(g) Correct the measured mass of
each sample medium (e.g., filter) for
buoyancy as described in §1065.690.
These buoyancy-corrected values are
subsequently subtracted from the post-
test mass of the corresponding sample
media (e.g., filters) and collected PM to
determine the mass of PM emitted dur-
ing the test.

(h) You may repeat measurements to
determine the mean mass of each sam-
ple medium (e.g., filter). Use good engi-
neering judgment to exclude outliers
from the calculation of mean mass val-
ues.

(i) If you use filters as sample media,
load unused filters that have been tare-
weighed into clean filter cassettes and
place the loaded cassettes in a clean,
covered or sealed container before re-
moving them from the stabilization en-
vironment for transport to the test site
for sampling. We recommend that you
keep filter cassettes clean by periodi-
cally washing or wiping them with a
compatible solvent applied using a
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lint-free cloth. Depending upon your
cassette material, ethanol (C,HsOH)
might be an acceptable solvent. Your
cleaning frequency will depend on your
engine’s level of PM and HC emissions.

(j) Substitution weighing involves
measurement of a reference weight be-
fore and after each weighing of PM
sampling media (e.g., filters). While
substitution weighing requires more
measurements, it corrects for a bal-
ance’s zero-drift and it relies on bal-
ance linearity only over a small range.
This is most advantageous when quan-
tifying net PM masses that are less
than 0.1% of the sample medium’s
mass. However, it may not be advan-
tageous when net PM masses exceed 1%
of the sample medium’s mass. If you
utilize substitution weighing, it must
be used for both pre-test and post-test
weighing. The same substitution
weight must be used for both pre-test
and post-test weighing. Correct the
mass of the substitution weight for
buoyancy if the density of the substi-
tution weight is less than 2.0 g/cms3.
The following steps are an example of
substitution weighing:

(1) Use electrically grounded tweezers
or a grounding strap, as described in
§1065.190.

(2) Use a static neutralizer as de-
scribed in §1065.190 to minimize static
electric charge on any object before it
is placed on the balance pan.

(3) Select a substitution weight that
meets the requirements for calibration
weights found in §1065.790. The substi-
tution weight must also have the same
density as the weight you use to span
the microbalance, and be similar in
mass to an unused sample medium
(e.g., filter). A 47T mm PTFE membrane
filter will typically have a mass in the
range of 80 to 100 mg.

(4) Record the stable balance reading,
then remove the calibration weight.

(5) Weigh an unused sample medium
(e.g., a new filter), record the stable
balance reading and record the balance
environment’s dewpoint, ambient tem-
perature, and atmospheric pressure.

(6) Reweigh the calibration weight
and record the stable balance reading.

(7) Calculate the arithmetic mean of
the two calibration-weight readings
that you recorded immediately before
and after weighing the unused sample.
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Subtract that mean value from the un-
used sample reading, then add the true
mass of the calibration weight as stat-
ed on the calibration-weight certifi-
cate. Record this result. This is the un-
used sample’s tare weight without cor-
recting for buoyancy.

(8) Repeat these substitution-weigh-
ing steps for the remainder of your un-
used sample media.

(9) Once weighing is completed, fol-
low the instructions given in para-
graphs (g) through (i) of this section.

[73 FR 37323, June 30, 2008]

§1065.595 PM sample post-condi-
tioning and total weighing.

After testing is complete, return the
sample media (e.g., filters) to the
weighing and PM-stabilization environ-
ments.

(a) Make sure the weighing and PM-
stabilization environments meet the
ambient condition specifications in
§1065.190(e)(1). If those specifications
are not met, leave the test sample
media (e.g., filters) covered until prop-
er conditions have been met.

(b) In the PM-stabilization environ-
ment, remove PM samples from sealed
containers. If you use filters, you may
remove them from their cassettes be-
fore or after stabilization. We rec-
ommend always removing the top por-
tion of the cassette before stabiliza-
tion. When you remove a filter from a
cassette, separate the top half of the
cassette from the bottom half using a
cassette separator designed for this
purpose.

(c) To handle PM samples, use elec-
trically grounded tweezers or a ground-
ing strap, as described in §1065.190.

(d) Visually inspect the sampling
media (e.g., filters) and collected par-
ticulate. If either the sample media
(e.g., filters) or particulate sample ap-
pear to have been compromised, or the
particulate matter contacts any sur-
face other than the filter, the sample
may not be used to determine particu-
late emissions. In the case of contact
with another surface, clean the af-
fected surface before continuing.

(e) To stabilize PM samples, place
them in one or more containers that
are open to the PM-stabilization envi-
ronment, as described in §1065.190. If
you expect that a sample medium’s
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(e.g., filter’s) total surface concentra-
tion of PM will be less than 400 pg, as-
suming a 38 mm diameter filter stain
area, expose the filter to a PM-sta-
bilization environment meeting the
specifications of §1065.190 for at least 30
minutes before weighing. If you expect
a higher PM concentration or do not
know what PM concentration to ex-
pect, expose the filter to the stabiliza-
tion environment for at least 60 min-
utes before weighing. Note that 400 ug
on sample media (e.g., filters) is an ap-
proximate net mass of 0.07 g/kW-hr for
a hot-start test with compression-igni-
tion engines tested according to 40 CFR
part 86, subpart N, or 50 mg/mile for
light-duty vehicles tested according to
40 CFR part 86, subpart B.

(f) Repeat the procedures in
§1065.590(f) through (i) to determine
post-test mass of the sample media
(e.g., filters).

(g) Subtract each buoyancy-corrected
tare mass of the sample medium (e.g.,
filter) from its respective buoyancy-
corrected mass. The result is the net
PM mass, mpm. Use mpym in emission cal-
culations in §1065.650.

[73 FR 37323, June 30, 2008]

Subpart G—Calculations and
Data Requirements

§1065.601 Overview.

(a) This subpart describes how to—

(1) Use the signals recorded before,
during, and after an emission test to
calculate brake-specific emissions of
each measured exhaust constituent.

(2) Perform calculations for calibra-
tions and performance checks.

(3) Determine statistical values.

(b) You may use data from multiple
systems to calculate test results for a
single emission test, consistent with
good engineering judgment. You may
also make multiple measurements
from a single batch sample, such as
multiple weighings of a PM filter or
multiple readings from a bag sample.
You may not use test results from mul-
tiple emission tests to report emis-
sions. We allow weighted means where
appropriate. You may discard statis-
tical outliers, but you must report all
results.
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